Introduction
For young women and men, decisions regarding school attendance, sexual and marital partnerships, and fertility shape one's life-course and have long-term implications on well-being.
Such decisions typically involve a trade-off between short-term and long-term utility in the face of much uncertainty. The AIDS epidemic in Sub-Saharan Africa further complicates the framework within which these kinds of trade-offs are considered. First, these decisions directly affect exposure to risk of HIV infection. Young people are well aware that some avenues toward adulthood (for example, leave school, marry soon after, have a child soon after) lead to different risk of exposure to HIV infection than others (Clark, Poulin, and Kohler 2009; Poulin 2007) .
Second, young people may face these pivotal decisions with uncertainty about their current HIV status and expected life horizon.
Young people in Sub-Saharan Africa are coming of age at a time when AIDS policy emphasizes HIV counseling and testing. International and local public health communities view HIV testing and the counseling that accompanies it as the gateway to treatment. But even for those who test negative, it is also hoped that testing will result in preventive behaviors that slow the spread of the epidemic. 2 There has been a rapid expansion of Voluntary Counseling and Testing (VCT) coverage in Malawi, achieved through outreach and mobilization initiatives such as Malawi's annual "Testing Week" and increased supply of such services (Angotti 2010; Angotti et al. 2011) . Data from the 2004 Malawi Demographic and Health Survey (MDHS) show that only 15 percent of men had been tested during the previous year, whereas data from the DHS 2010 show that 51 percent of men had ever been tested and 31 percent of men reported having been tested in the past 12 months (NSO and ICF Macro, 2011) . Women were more likely to have been tested in the past 12 months (72 percent tested). This partly reflects the introduction of testing through ante-natal surveillance sites in the early years of the epidemic.
In this paper we use the Marriage Transitions in Malawi (MTM) data set, a panel study of initially never-married young women and men in central Malawi, to evaluate how, if at all, VCT influences behaviors of young people. The survey introduced a testing opportunity for a random set of respondents during the second year of the three-year panel. We examine behaviors closely linked with the transition to adulthood and HIV risk. In particular, we estimate the intent-to-treat effect of the VCT intervention on school attendance, marriage, fertility, and reported sexual behavior in the year after the test.
Testing may alter these behaviors in several ways. Consider its potential effect on sexual behavior. If a man discovers he is negative, for example, he could commit to maintaining his status by carefully choosing partners, by choosing monogamy, by using condoms, or perhaps by seeking circumcision. A positive result might lead to a decision to engage in risky sexual behavior as incentives to protect against infection might no longer exist. On the other hand, this same man could be concerned about infecting others and therefore opt for safer behaviors.
Taking a broader view, removing uncertainty about one's status may affect expectations of young people about their life expectancy as well as opportunities that will be available to them in the future. In turn, it may alter present or near-term decisions with long-term implications, such as investments in human capital through staying in school, selection of partners, and timing of marriage and fertility. Beliefs about own HIV status can also translate into beliefs about the survival of (yet to be born) children, since the virus can be transmitted from mothers to their newborns. Therefore, learning one's status might affect the desired number and timing of births. Trinitapoli and Yeatman (2011) , for example, find that compared to those who express certainty 3 they are HIV negative, those who are uncertain about their HIV status are likely to desire accelerated childbearing.
These mechanisms presume that individuals update their beliefs about their own status after learning their test result. Behavioral responses to a test therefore may depend on the extent to which one's beliefs about their infection status changed. For example, an unmarried, 18-year old woman who believes her likelihood of current infection to be low may be less likely to change her behavior following a negative test result compared to a young woman who believed her likelihood to be high but learns she is not infected.
VCT has the potential to affect behaviors beyond the impact of a revealed test result. A VCT intervention includes pre and post-test counseling by trained and certified counselors.
During these sessions, counselors not only provide information about how to avoid infection but also encourage deliberate decision-making with respect to sexual and reproductive health (Angotti 2010) . Therefore, although our data show that almost all respondents were aware of correct ways to avoid infection (see also Watkins 2004) , the interactions with the counselors could have motivated them to behave in certain ways.
We begin our analysis by examining the overall effect of VCT on selected behaviors of young men and women. We then proceed to examine the effects of VCT by prior beliefs, employing empirical strategies similar to Boozer and Philipson (2000) and Gong (2012) . The results of both analyses show a negligible effect of VCT on the considered behaviors, with modest effects for men suggesting a slower transition to adulthood. We then examine heterogeneous effects of VCT by household wealth. We choose to focus on wealth because our data, as well as other studies, show a very strong correlation between wealth and the behaviors that our study focuses on. Wealth affects not only the set of possible choices available to young adults, but it can also influence expectations about opportunities and well-being in the future.
The results of this analysis indicate that the VCT offer is associated with a lower marriage rates and initiation of fertility among poorer young women that report some likelihood to being infected and wealthier young men. This is ex-post analysis that was not in the experimental design. Therefore, while informative, the results should be cautiously interpreted.
Evidence on Testing
There are a handful of studies purposively designed to examine the impact of testing on risky sexual behaviors. 3 Delavande and Kohler (2012) , in investigating this phenomenon with a sample of adults in Malawi, exploit a random assignment in vouchers for cash to be redeemed upon retrieval of one's test result from temporary VCT sites. They examine the effect of testing on a range of risky behaviors, and show that selectivity into testing is important for inferring the impact of testing. Learning one is HIV-positive results in fewer partners and more condom use up to two years later. Using the same voucher experiment as Delavande and Kohler, Thornton (2008) finds that individuals who receive a positive test result are more likely to purchase condoms two months later. However, she does not find a significant effect for those who learned a negative test result. She also does not find that beliefs on one's status prior to testing matters in terms of impact of testing.
Other studies have also considered the role of beliefs about own infection, and the updating of beliefs after learning a test result. Gong (2012) , using data from Nairobi, Kenya and Dar es Salaam, Tanzania, finds that individuals who learn that they are positive (and did not think so before that test) are more likely to engage in risky sexual behavior after being tested, what he describes as an "unintended consequence of testing." 4 In San Francisco, a very different setting but among the earliest empirical studies on the topic, Boozer and Philipson (2000) find that among unmarried individuals, testing induces a change in behavior only if the tested person was surprised by the test result. Like the Gong study, this finding stresses the importance of prior states of uncertainty, or prior beliefs, in learning the results of a test. Baird et al (2013) report results of an experiment similar to the one described in this paper. 5 They have a sample of adolescent girls in one district in southern Malawi who were randomly offered VCT in 2009. The randomization was across communities (52 getting VCT and 36 with no VCT). The sample was re-interviewed 10 months later. They find that learning a positive test result lead to an increase in the likelihood of contracting Herpes Simplex Virus, with a higher likelihood of contraction for those surprised by the test result. Among those who tested negative, achievement test scores were improved, a finding they interpret to be that those with longer perceived life horizons have greater incentive to invest in human capital.
In this study, we evaluate the effect of testing on outcomes for both young women and men. We examine the effect of VCT on sexual behavior but also on a range of other interrelated outcomes specific to the transition from adolescence to adulthood. Focusing on this period during the life cycle is of specific policy relevance because of the emphasis on youth as a targeted HIV at-risk population throughout sub-Saharan Africa (Poulin and Watkins 2012) . 4 The characteristics of Gong's sample are different from those of the Malawi sample used by Delavande and Kohler and Thornton in several dimensions which could potentially explain the opposite results. Individuals in his sample are less likely to be married and reside in urban areas with higher HIV prevalence than the largely rural areas where the Malawi data was collected. Gong's sample consists of people who were seeking HIV-related services, and not a random sample of the population. Two-third of the baseline sample attrite by follow-up six months later. 5 Although the age ranges are almost the same between Baird et al (2013) and ours (women ages 13-22 and 14-21, respectively), there are notable differences. The women in their sample are more likely to be in school (75 percent compared to 43 percent) and less likely to be married (9 percent compared to 21 percent). Our sample is closer to national statistics from the DHS 2010. Ninety percent of young women in the Baird et al (2013) study report no chance of being infected with HIV, compared to 71 percent in our sample.
Setting and Data
The potential for VCT to affect behaviors related to transition into adulthood is important when considering the social and economic environments facing young people in a poor country like Malawi. Education levels remain very low. According to the Malawi Demographic and Health Survey (DHS) from 2010, 16 percent of young men aged 25 to 29 had completed secondary school, and fewer than five percent had attended post-secondary school; among women in this age group, eight percent had completed secondary school and less than three percent had attended school beyond the secondary level (NSO and ICF Macro, 2011) . Poverty remains high.
There are few opportunities for non-farming employment and secondary education, age at first marriage remains young, and nearly everyone marries at least once. Median ages at first marriage for respondents age 25-49 are 17.8 for women and 22.5 for men.
Malawi has a generalized HIV epidemic; prevalence among 15-49 year old population is estimated to be 10.6 percent (NSO and ICF Macro, 2011) with a steep age gradient. The HIV prevalence among 15-17 year-old young women is 3.4 percent, while that of 18-19 year-olds is 5.7 percent. The prevalence is 1.3 percent among 15-19 year-old men, but increases to 4.6 percent among 23-24 year-olds and 6.9 percent for those 25-29. Prevalence rates among nevermarried women and men (our study sample at baseline) are about half of the rates among those ever married. Prevalence rates are much higher in urban Malawi than in rural areas like our study site.
This study uses data from the Marriage Transitions in Malawi (MTM) project, a panel survey conducted in 60 rural and semi-urban communities in the Salima district of central Malawi. The project was designed to understand socioeconomic patterns of young adults as they transition into adulthood and with an emphasis on HIV/AIDS. The connection between the two 7 is motivated largely by the search for a spouse. This search is associated with an assessment of potential partners, leading to changes in partners, or in unprotected sex to ensure the potential spouse is fertile (Clark, Poulin, and Kohler 2009; Poulin and Beegle 2011) . In some countries in South and Eastern Africa, the rate of new infections rises during this search process (Magruder 2011; Glynn et al. 2003 ).
The study consists of 1,183 initially never-married young women and men and was designed to follow them into marriage. 6 Three annual household surveys were conducted (2007, 2008, 2009) , with two Partnership Interview surveys conducted mid-way between the annual surveys. 7 The data contain detailed information on partnering behavior as well as socioeconomic conditions, including asset ownership and family background. Since this age group is highly mobile, the MTM study made additional efforts to track sample respondents who relocated after the baseline round in 2007 (Beegle and Poulin 2013) . This is especially important since marriage itself often results in moving to a new village or town. Tracking proved important for ensuring re-contact rates; more than one-quarter of respondents moved during the course of the panel.
For this analysis, we include respondents interviewed during all three annual household surveys.
This sample consists of 1,009 respondents, 529 women and 480 men. In the 2008 round, a random sample of respondents was offered a HIV test. 8 Of the 1,009 respondents, 531 (53 percent) were randomly offered VCT. The test was administered by trained and certified VCT counselors in the privacy of each respondent's residence. The test result was offered 6 Sixty enumeration areas were randomly selected from a sample of 215 areas stratified by distance to main trading centers. The sampling frame for respondents within the enumeration areas was stratified by age for men and women. More information on the sample design is available at sites.google.com/site/mtmalawiproject/mtmbackground. 7 In between the three main summer rounds 2007-2009, there was an interim survey round for a two-thirds of the sample randomly selected and then interviewed with a modified questionnaire. We do not use this round for this analysis for two reasons. First, the roughly 5-6 months between summer 2008 and the interim round in 2009 may be too short for the behavior changes we examine. Second, we want to examine results for the complete sample. 8 Of the 174 respondents who are not in either round 2 or 3, three-quarters were not found and the rest refused to participate. The attritors have comparable socio-demographic characteristics as the tracked sample (results not reported).
immediately. Ninety-three percent of those offered a test consented to a test; of these, only five respondents opted to not learn their status. 9 There are only minimal differences between those who refused the test and those who accepted: men with no schooling were less likely to accept the test; women from wealthier households were more likely to accept the test. Both men and women who had been tested in the past were more likely to accept the offer of a test. Of those tested, less than one percent of the men (2 out of 237) and two percent of the women were HIV positive (4 out of 274).
In Table 1 we report sample characteristics at the 2008 round, by gender and by whether respondents were offered an HIV test. The results reflect the randomization process, whereby the principal investigators generated a random number program in Stata for selection. The variables are well-balanced across the control and treatment groups. Variable-by-variable individual tests reported in the table cannot reject that the means are the same for the two groups for almost all the variables.
Women in the sample range in age from 14 to 21 (by design), with a mean age of 17.
Nearly all women have some schooling, and 32 percent have attended secondary school. At the time of the testing offer in 2008, 43 percent were still attending school. Fifty-nine percent of women reported ever having sex, and 44 percent reported having had sex in the 12 months prior to the 2008 interview. Fifteen percent reported ever being pregnant and 21 percent were married.
The average age of the men in the sample is 20, ranging from 14 to 26. 10 Thirty-one percent of men have attended at least some secondary school, and 62 percent have attended some primary school. Twenty-four percent of men were currently attending school. The lower percentage of men attending school reflects the older ages relative to the women. The men were also more likely than women to have ever had sex and to report being currently sexually active.
Eighty-five percent report ever having sex and 59 percent report being sexually active. Sixteen percent of men reported ever having impregnated a woman. The same proportion of men were married. Because of the widespread availability of VCT in Malawi, it is not surprising that just under half of the sample had been tested prior to the testing offered by the MTM VCT team.
Men were more likely to have been tested than women (53 percent versus 40 percent).
As discussed above, those tested (especially when recently tested) may respond differently to an additional test than those who have a test for the first time. Table 2 shows the traits of men and women in 2008 by their prior testing status. Those with a prior testing experience were on average older, had higher education, were more likely to be married, sexually active, and to have ever been pregnant. In each round, respondents reported the likelihood they assigned to being infected with HIV at the time of the interview. Respondents chose one of four categories: no likelihood, low likelihood, medium likelihood, and high likelihood. Table 3 shows the stated beliefs in 2008, just before the testing offer. The table reports the beliefs overall and by some specific traits. Generally this sample reported low levels of beliefs about their own infectivity; very few reported a medium or high likelihood that they are HIV infected, so that most fall within the "no likelihood" or "low likelihood" categories. 11
There are notable gender differences in the reporting of low likelihood. While 28 percent of young women assigned at least some likelihood to being infected, only eight percent of men reported the same. Some variation also exists across social and demographic groups. T-tests confirm that respondents were significantly more likely to assign at least some likelihood to being infected if they ever had sex, were currently sexually active or were ever pregnant. Young women were more likely to assign no likelihood if they were attending school, and less likely to do so if they were married. Men were more likely to assign no likelihood to being infected if they had been tested for HIV before the interview. The analysis that follows examines the differential results of a test offer by these self-reported likelihoods.
Estimated Causal Effects
To examine the impact of testing on subsequent behaviors, we study the intent-to-treat effect on six outcomes that capture key events experienced by young people in the transition from adolescence to adulthood. We focus on school attendance, marriage, fertility and sexual Given the random allocation of testing offers and the balance between the treatment and control groups, differences in outcomes' means between groups can be attributed to the VCT intervention and interpreted as intent-to-treat effects. Therefore, we present our results in terms of mean-comparison tests. 14 As discussed above, the effect of learning one's HIV status may depend on the individual's beliefs about his/her own HIV status prior to the test offer. Similar to the empirical approaches employed by Boozer and Philipson (2000) and Gong (2012) , we explore how the testing effect varies by these beliefs. We analyze separately the effects on the group that assigned no likelihood to being HIV-infected in 2008 from those on the group that assigned any likelihood. We combine the low, medium, and high likelihood categories because less than three percent of respondent chose the medium or high categories. We observe very few men who express any likelihood of being infected so we perform this sub-group analysis only for our sample of young women. Table 4 Panel A presents results of the main specification for young women. Each column presents results for an estimation of one of the six outcomes of interest. We do not find a statistically significant effect of VCT on any of the outcomes. Moreover, the differences between the study groups are small in magnitude. These findings -a lack of impact of VCT -are similar to the outcomes for the sample of women in Baird (2013) (with the caveat in footnote 5 on sample comparability). Table 4 Panel B presents results for young men. 15 As for the young women, we observe little response to the test offer. All the outcomes indicate a slower transition to adulthood among the group who received the VCT offer. However, for four out the six outcomes, the difference between the groups is not statistically significant. Men who are not married when tested are seven percentage points less likely to be married a year after receiving VCT offer. Men who have never fathered a child before getting tested are eight percentage points less likely to impregnate a woman in the following year. Both of these effects are significant at the 10 percent level. These findings, lack of significance for most outcomes, leads us to conclude there are negligible effects for young men.
There are several reasons why offering an HIV test for young people might have little or no impact on behaviors. In settings such as Malawi where testing is now common, a new test might only provide marginal information, reflecting only risk exposure since the previous test. In addition, young people have had short durations of exposure to risk of HIV infection. In our data, this is reflected in the results of the HIV tests: only a handful of respondents were found to be HIV-infected. It is also reflected in the low levels of likelihood which respondents assigned to being infected prior to taking the test. Consequently, it is likely that for many of the respondents learning their test results did not provide new information which would alter behaviors. Second, learning a negative test result, as most of our respondents did, provides information only about current HIV status. As these youth reside in a setting with a generalized epidemic, they might still perceive high risk of infection associated with different behaviors and high uncertainty for future status. 15 The sample sizes for the schooling outcomes conditional on 2008 enrollment are smaller since the sample of men are older and, therefore, less likely overall to be in school in 2008. Table 5 presents the results of our second specification, interacting testing with prior beliefs for young women. This is an ex-post analysis, as the randomization was not designed in regards to prior beliefs. We find that reported likelihood of being HIV positive does not change the results above. For those who assigned at least some likelihood to being infected with HIV, only one of the six outcomes is significant at the 10 percent level: the testing offer resulted in a decrease of 13 percentage points of transitioning into marriage for those who were not married in 2008 when they reported a likelihood of being positive. Among those who report no likelihood to being infected, we find that a test offer yields a positive effect on remaining in school in subsequent rounds (significant at the 10 percent level). Yet we find no significant effect on the fertility and sexual behaviors, regardless of the level of prior beliefs. We conclude that there is basically no impact of testing for those who reported any likelihood (mostly low) of being infected or for those who reported no likelihood.
Wealth Effects
Wealth is closely linked with the behaviors considered in this paper. Wealth can determine which choices are available to young men and women. Paying secondary school fees, for example, might not be feasible for poor households. Wealth can also affect the relative valuation of different choices. Consider a woman's decision to marry and leave the household. The higher the level of consumption she receives in her current household, the less attractive any marital offer is. In addition, wealth can affect perceptions about opportunities and well-being in the future. This might influence choices that involve tradeoffs between current and future utilities.
For instance, a young person's decision of whether to engage in risky sex might be influenced by his or her present valuation of expected utility flows in the future.
Our data show that household wealth and the outcomes of interest for this paper are strongly correlated. In Table 6 we report results for different outcomes measured in the 2009 round on respondents' age and an indicator for household wealth above the median in the baseline survey. Household wealth is defined by an asset index using principle component analysis. Wealth is associated with a slower transition to adulthood. Relative to their poorer counterparts, young men and women of higher wealth are significantly more likely to report attending school in the endline survey. They are also less likely to be married, to ever be pregnant or to report ever having sex. The wealthier young women are also less likely to report being sexually active.
These trends observed in our data are consistent with findings in other studies. In a similar setting in southern Malawi, cash transfers that increase income have been shown to significantly delay school exit, marriage and fertility onset of young women in Malawi and to reduce prevalence of sexually transmitted diseases Özler 2012, Baird et al. 2012 ). In addition, several studies suggest that variation in income is linked to engaging in transactional sex --sexual relationships motivated by material support to the female partner from the man (e.g. Burke, Gong and Jones 2012 , Kohler and Thornton 2012 and Robinson and Yeh 2011 .
Given this background, we could expect that one's response to VCT may differ depending on household wealth. To that end, we complement our study with an ex-post analysis of heterogeneous effects of testing by household's wealth. The original randomization in the test offer was a simple randomization with no regard to wealth status at baseline.
To explore heterogeneity in response to testing by household's wealth, we perform the mean-comparison tests separately for individuals whose household wealth index in the baseline is below and above the median. Finally, we also explore heterogeneity in response to testing by both wealth and prior beliefs. When splitting the sample by both wealth and prior belief categories, we note that there are smaller cell sizes and less power to detect impacts.
In Table 7 , we present the effects of VCT on the two wealth groups. Overall, we find negligible effects for young women. Among those from poorer households who were attending school in 2008, the likelihood of attending school in 2009 increases by 19 percentage points after receiving a VCT offer. This effect is statistically significant at the 10 percent level. The coefficients for the marital and fertility outcomes are negative but not statistically significant.
The effects of the testing offer on none of the outcomes for young women of higher wealth are statistically significant. Table 8 presents the results of a test offer across four groups of young women: women of lower wealth and some likelihood reported, women of lower wealth who assign no likelihood to being infected, women of higher wealth who assign some likelihood, and women of higher wealth who assign no likelihood. Among women who are poorer and report some likelihood of being infected, the test offer reduces the likelihood of getting married by 30 percentage points.
The likelihood of having ever been pregnant a year after the test also reduces by 32 percentage points. Both of these effects are significant at the five percent level. Among the richer young women who assign some likelihood of being infected, one test out of six appears significant at the 10 percent level. Those who were never pregnant by the time of the VCT offer were 20 percentage points more likely to ever be pregnant a year later. The test offer does not affect these outcomes for those who assign no likelihood to being infected regardless of wealth status. Table 7 Panel B presents results for the model interacting the test offer with household's wealth for young men. We observe more impacts of testing for wealthier men, but not across all 16 outcomes. The testing offer has statistically significant effects on marital and fertility outcomes for young men of higher wealth. For these men, a test offer results in a 10 percentage point decrease in the likelihood of getting married conditional on not being married at the time of the test. In addition, the testing offer resulted in a decrease of 12 percentage points in the likelihood of ever impregnating a sexual partner and a reduction of 0.14 in the total number of pregnancies.
Additional analysis of wealth quartiles (more flexibility but smaller cells) shows these impacts are concentrated among the wealthiest quartile. The VCT offer did not result in a statistically significant effect on any outcome for the poorer young men -results are both statistically insignificant and small in size.
Discussion
The international community concerned with the AIDS epidemic in Africa views HIV testing as a critical policy prescription needed to combat the disease. This view has led to a huge investment in making HIV tests widely accessible in most African countries. Testing people is a critical entry point into treatment, which can lower infectiousness and, thus, serve to mitigate the spread of the disease. But testing and the counseling that accompanies it are also supported as a means to impact behaviors to reduce transmission rates. It is this latter relationship we study here. We explore the response to HIV testing on sexual behavior and the timing of important life events among young people in Malawi. By looking at a random sample of men and women, we contribute to a small, but growing body of studies which randomize testing and explore behavior change in response to VCT.
We find little response to an HIV test among our outcomes. We see no impact of the VCT intervention on any of the behaviors by young women. The results for men suggest some slowdown in the transition towards adulthood in response to the VCT intervention as measured by marriage and impregnating a sexual partner. Despite a generalized epidemic, these results are consistent with the high rates of prior testing, the low rates of infectivity among young adults, and the low levels of reported likelihood of infection -characteristics of many settings in sub-Saharan Africa where testing is touted as a means to change behaviors. The majority of young men and women report there is no or little chance they are infected. As such, a test does not offer new information, although it does provide confirmation about one's prior beliefs.
We do look for heterogeneity in response to a test through a set of ex-post analysis looking at prior beliefs and wealth. These are ex-post in the sense that the original study was a randomization without regard to these traits. The wealth effects differ for women and men. The poorer young women, who assigned some likelihood to being infected prior to receiving the VCT offer, are less likely to transition into marriage or fertility a year after the intervention.
Among the young men, it is the wealthier ones that are less likely to be married or to father children a year after the VCT offer. This heterogeneity by socioeconomic status can result from the different set of opportunities richer and poorer young adults face and the different expectations they have about the future. It could also be that testing influences decisions similarly but because of the different propensities to engage in the different behaviors, independent of testing, we can only observe significant changes in behaviors for some groups. Reports having sex in the 12 months prior to interview, excluding respondent who report being married in 2008 (e) Reports more than one sexual partner in the 12 months prior to interview. Standard errors of the difference in means is in parentheses.*significant at 10% level, ** significant at 5% level, *** significant at 1% level 
